Reduced joining of DNA ends correlates with chromosomal instability in three melanoma cell lines.
Chromosomal instability plays a pivotal role in multistep carcinogenesis by facilitating the acquisition of the multiple genetic alterations necessary for malignant transformation. In order to study the role of abnormal DNA repair in malignant melanoma, we measured the ability of cell lines from malignant melanoma and that of primary melanocytes to process 4 different kinds of DNA damage (pyrimidine dimers, oxidative DNA lesions, replication errors, and DNA double-strand breaks) using 4 different plasmid assays. Based on the number of chromosomes, the DNA index, and the rates of spontaneous micronuclei, the chromosomal stability in primary melanocytes and the melanoma line LIBR was characterized as being high, intermediate in M1, and low in MeWo. Repair of UVB photoproducts, of oxidative DNA damage, and of replication errors was not impaired in any melanoma line. Using linearized shuttle vector plasmid pZ189, LIBR cells and primary melanocytes exhibited a high efficiency of joining overlapping DNA ends, reflecting proficient repair of DNA double-strand breaks. Joining efficiency was reduced slightly in M1 and 2.9-fold in MeWo. This indicates that in the melanoma cell lines studied here, an increase in chromosomal instability is accompanied by a pronounced impairment in the ability to join DNA ends. Although a small sample was studied, this raises the possibility that defects in DNA end joining may also contribute to genetic instability and chromosome aberrations in melanoma.